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VAR G2=NH/27 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 



AB The invention relates to novel oligomers, contg. PNA 

units substituted by phosphonic acid ester, phosphonic acid or carborane 
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functions, and the PNA monomers from which the novel 
oligomers are produced, for use in cancer therapy as boron neutron 
capture agents (no data) . Thus, N4-benzyloxycarbonylcytocinyl acetic 
acid, 1 , 2-dicarbadodecaborane ( 12 ) -1-acetaldehyde, N- 

butoxycarbonylethylenediamine, and 2-isocyano-2, 2- (dimethyl) ethyl carbonic 
acid Ph ester were reacted to give (I; R = (CH3) 3COC (0) ; Rl = PhCH20C(0); 
R2 = C2B10H10; R3 = OH); similarly prepd. were I, R, Rl, R3 as given; R2 = 
P(O) (OEt)2 (II) and I, R, Rl as given, R2 = C2B10H10; R3 = polymer support 
(III). Using an automated synthesis routine, and monomers I,* II, and III, 
trimer IV was synthesized. 
ST carborane monomer prepn PNA cancer radiotherapy boron neutron 

capture 
IT Radiotherapy 

(boron-neutron capture; prepn. of 
. substituted monomers for synthesis of PNAs contg. carborane 
side-chains for use in cancer therapy) 
IT Antitumor agents 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 
IT Carboranes 

RL: RCT (Reactant) ; SPN (Synthetic preparation); THU (Therapeutic use); 
BIOL (Biological study); PREP (Preparation); RACT (Reactant or reagent); 
USES (Uses) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 
IT Peptide nucleic acids 

RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study); PREP (Preparation); USES (Uses) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 
IT 288582-19-4P 

RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study); PREP (Preparation); USES (Uses) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane or phosphate side-chains for use in cancer therapy) 
IT 1606-75-3 20394-09-6 20924-05-4 57260-73-8 144564-95-4 
234772-37-3 288582-09-2D, polymer-bound 288582-12-7 
RL: RCT (Reactant); RACT (Reactant or reagent) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 
IT 288582-07-0P 288582-10-5DP, polymer-bound 
288582-11-6DP, polymer- bound 288582-11-6P 
288582-13-8P 288582-14-9P 288582-15-0P 
288582-17-2DP, polymer-bound 288582-18-3P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 
IT 288582-08-1P 288582-16-1P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 
RE.CNT 2 THERE ARE 2 CITED REFERENCES AVAILABLE FOR THIS RECORD 

RE 

(1) Bayer Ag; DE 19640974 A 1998 HCAPLUS 

(2) Hoechst Ag; DE 19508923 A 1996 HCAPLUS 
IT 288582-19-4P 

RL: SPN (Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study); PREP (Preparation); USES (Uses) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane or phosphate side-chains for use in cancer therapy) 
RN 288582-19-4 HCAPLUS 

CN 3, 6, 9, 12, 15-Pentaazaheptadecanoic acid, 17-amino-3, 9, 15-tris [ (4-amino-3, 4- 
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dihydro-2-oxo-l ( 2H ) -pyrimidinyl ) acetyl ] -2 , 14-bis (1,2- 

dicarbadodecaboran (12) -1-ylmethyl) -12- [ ( diet hoxyphosphinyl ) methyl ] -7,13- 
dioxo- (9CI) (CA INDEX NAME) 



PAGE 1-A 



NH2 



NH 



N ' ^ 0 



CH2 



C- NH-CH2" 



PAGE 1-B 




B 
H 
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PAGE 2 -A 




B 

H 



PAGE 2-B 



-NH2 



IT 288582-07-0P 288582-10-5DP, polymer-bound 
288582-11-6DP, polymer-bound 288582-11-6P 
288582-13-8P 288582-14-9P 288582-15-0P 
288582-17-2DP, polymer-bound 288582-18-3P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 
RN 288582-07-0 HCAPLUS 

CN 2-Oxa-5, 8, 11-triazadodecanedioic acid, 7- (1, 2-dicarbadodecaboran ( 12 ) -1- 

ylmethyl) -8- [ (3, 4 -dihydro-5-methyl-2 , 4-dioxo-l (2H) -pyrimidinyl ) acetyl] -4, 4- 
dimethyl-6-oxo-, 12- ( 1 , 1-dimethylethyl ) 1-methyl ester (9CI) (CA INDEX 
NAME) 
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RN 288582-10-5 HCAPLUS 

CN 2-Oxa-5, 8, 11-triazadodecanedioic acid, 7- (1, 2-dicarbadodecaboran (12) -1- 

ylmethyl) -8- [ [3, 4-dihydro-2-oxo-4 - [ [ (phenylmethoxy ) carbonyl] amino] -1 (2H) - 
pyrimidinyl] acetyl] -4 , 4-dimethyl-6-oxo-, 12- (1, 1-dimethylethyl ) ester 
(9CI) (CA INDEX NAME) 




RN 288582-11-6 HCAPLUS 

CN 1, 2-Dicarbadodecaborane ( 12 ) -1-propanoic acid, . alpha . - [ [ [3, 4-dihydro-2-oxo- 
4- [ [ (phenylmethoxy) carbonyl] amino] -1 (2H) -pyrimidinyl] acetyl] [2- [ [ ( 1, 1- 
dimethylethoxy) carbonyl] amino] ethyl] amino] - (9CI) (CA INDEX NAME) 
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B 
H 



PAGE 1-B 



— CH2-Ph 



RN 288582-11-6 HCAPLUS 

CN 1, 2-Dicarbadodecaborane (12) -1-propanoic acid, . alpha. - [ [ [3, 4 -dihydro-2-oxo- 
4- [ [ (phenylmethoxy) carbonyl] amino] -1 (2H) -pyrimidinyl] acetyl] [2- [ [ ( 1, 1- 
dimethylethoxy) carbonyl] amino] ethyl] amino] - (9CI) (CA INDEX NAME) 



PAGE 1-A 




H 



young - 09 / 914052 



Page 11 



PAGE 1-B 



— CH2~ Ph 



RN 288582-13-8 HCAPLUS 

CN 2-Oxa-5, 8, 11-triazadodecanedioic acid, 7- (1, 2-dicarbadodecaboran (12) -1- 

ylmethyl) -8- [ [3, 4 -dihydro-2-oxo-4- [ [ (phenylmethoxy ) carbonyl] amino] -1 (2H) - 
pyrimidinyl] acetyl] -4 , 4 -dimethyl- 6- oxo- , 12- ( 1 , 1-dimethylethyl ) 1 -phenyl 
ester (9CI) <CA INDEX NAME) 




RN 288582-14-9 HCAPLUS 

CN 2-Oxa-5, 8 , 11-triazadodecanedioic acid, 7- [ (diethoxyphosphinyl ) methyl] -8- 
[ [3, 4-dihydro-2-oxo-4- [ [ (phenylmethoxy) carbonyl] amino] -1 ( 2H) - 
pyrimidinyl] acetyl] -4 , 4-dimethyl-6-oxo- , 12- ( 1, 1-dimethylethyl) 1-phenyl 
ester (9CI) (CA INDEX NAME) 



CH2~ CH2" NH- C~ OBu-t 
0 Me 



O 



HN' 



Ph-CH2~0- C~ NH 



CH2~ C- N~ CH- C- NH- C~ CH2~ 0~ C~ OPh 

^ L 

CH2~ P- OEt 

I! 

0 
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RN 288582-15-0 HCAPLUS 

CN 9-Oxa-2, 5-diaza-8-phosphaundecanoic acid, 6-carboxy-5- [ [3, 4 -dihydro-2-oxo- 
4- [ [ (phenylmethoxy) carbonyl] amino] -1 (2H) -pyrimidinyl] acetyl] -8-ethoxy-, 
1- (1, 1-dimethylethyl) ester, 8-oxide (9CI) <CA INDEX NAME) 



C02H 0 
CH-CH2- P- OEt 



O 



OEt 



II ^ CH2-C-N-CH2-CH2-NH-C-OBu-t 
HN N ' 

Ph-CH2~0- C-NH 

RN 288582-17-2 HCAPLUS 

CN 2, 5, 8, 11, 14, 17-Hexaazanonadecanedioic acid, 6, 18-bis ( 1 , 2- 

dicarbadodecaboran (12) -1-ylmethyl ) -12- [ (diethoxyphosphinyl) methyl] -5,11,17- 
tris [ [3, 4-dihydro-2-oxo-4- [ [ (phenylmethoxy) carbonyl] amino] -1 (2H) - 
pyrimidinyl] acetyl] -7, 13-dioxo-, 1- (1, 1-dimethylethyl) ester (9CI) (CA 
INDEX NAME) 



PAGE 1-A 

OEt 

EtO- P R 

II 
O 



Ph-CH2™0- C-NH 



^NH 



N ^ 0 



CH 2 
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PAGE 2 -A 
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.—--/"" ^ 

HB- h / H \ 'H :.C 
B— ; r~ C 



v/ \/ 



C=0 0 

I II 

N- CH9- CH?~- NH— C- OBu-t . - 

\ V 

■ CH9— CH- C- NH 0= C- CH2 R. 

II 

0 



NH 



■B-\— /— 




NH- C- O— CH2~ Ph 

II 

0 
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PAGE 3 -A 



CH2-CH2-N 
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^CH 
R— CH2 I 

C- NH- CH2~ CH2~ N" 



0 



C== 
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CH 2 

O.. N 

hL ^ 



NH- 
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PAGE 3-B 



H 




C" 0-CH2" Ph B 



RN 288582-18-3 HCAPLUS 

CN 2,5,8,11,14, 17-Hexaazanonadecanedioic acid, 5,11, 17-tris [ ( 4 -amino- 3, 4- 
dihydro-2-oxo-l ( 2H) -pyrimidinyl ) acetyl] -6, 18 -bis (1,2- 

dicarbadodecaboran ( 12) -1-ylmethyl) -12- [ ( die thoxyphosphinyl ) methyl] -7, 13- 
dioxo-, 1- (1, 1-dimethylethyl) ester (9CI) (CA INDEX NAME) 



PAGE 1-A 

OEt 



EtO- P R 

II 
0 



NH2 

^NH 
N 0 
CH2 
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C- NH- CH2- CH2~ N 
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CH2 
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NH2 
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IT 



RN 
CN 



288582-08-1P 288582-16-1P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(prepn. of substituted monomers for synthesis of PNAs contg. 
carborane side-chains for use in cancer therapy) 

288582-08-1 HCAPLUS 

1, 2-Dicarbadodecaborane (12) -1-propanoic acid, .alpha.- [ [ (3, 4-dihydro-5- 
methyl-2, 4-dioxo-l (2H) -pyrimidinyl ) acetyl ] [2- [[(1,1- 

dimethylethoxy) carbonyl] amino] ethyl] amino] -, methyl ester (9CI) (CA INDEX 
NAME) 




MeO-C 



O 



p CH2~ CH2~ NH" C~ OBu-t 
H 

0- N. 0 



0 



CH2-CH- N- C-CH2~ 



Me 



RN 288582-16-1 HCAPLUS 

CN Alanine, N- [ [3, 4-dihydro-2-oxo-4- [ [ (phenylmethoxy ) carbonyl] amino] -1 (2H) 
pyrimidinyl] acetyl] -N- [2- [ [ (1, 1-dimethylethoxy) carbonyl] amino] ethyl] -3- 
phosphono- (9CI) (CA INDEX NAME) 
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C02H 



0 



O CH-CH2-PO3H2 0 

II I II 

CH2- C- N- CH2~ CH2-NH- C~ OBu-t 



HN 



N 



0 



Ph-CH2~0~ C- NH 



L83 ANSWER 2 OF 5 HCAPLUS COPYRIGHT 2003 ACS 
AN 1997:155119 HCAPLUS 
DN 126:165787 

TI Preparation of gadolinium-DTPA complex containing a dicarbadodecaborane 

unit and intermediates thereof 
IN Yamamoto, Yoshinori; Nemoto, Hisao 
PA President of Tohoku University, Japan 
SO Eur. Pat. Appl., 18 pp. 

CODEN: EPXXDW 
DT Patent 
LA English 
IC ICM C07F005-02 

ICS C07F005-00 
CC 78-7 (Inorganic Chemicals and Reactions) 
FAN.CNT 1 

PATENT NO. KIND DATE APPLICATION NO. DATE 



PI EP 754690 Al 19970122 EP 1996-111615 19960718 

EP 754690 Bl 20020213 



R: CH, DE, 



LI 



JP 09031078 

US 5714591 

AU 9660574 

AU 686951 

JP 1995-185307 

MARPAT 126:165787 



A2 

A 

Al 

B2 

A 



19970204 
19980203 
19970130 
19980212 
19950721 



JP 1995-185307 
US 1996-682004 
AU 1996-60574 



19950721 
19960716 
19960719 



PRAI 

OS 

GI 
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0- 



HO2CCH2 , 



Gd 



CO2H 



0- 



\\ 



BlOHlO I 



Rl02C 



Rl02C- 



Rl02C- 



A /~\ / 

N N 



C02R 1 
C02R 1 



BlQHlO 



CO2R 1 



II 



AB The present invention provides Gd-diethylenetriaminepentaacetic acid 
(DTPA) complex I contg. a dicarbadodecaborane, unit and intermediates 
thereof, i.e., carborane-contg . DTPA deriv. II (Rl = H or lower alkyl). 
The present invention also provides a method of synthesizing compd. I, 
which comprises reacting an ester deriv, of DTPA with a 

( l-carboxy-2-propenyl) dicarbadodecaborane deriv. in the presence of a Pd 
catalyst and an org. phosphine, e.g. [Pd(dba)2] and dppe, deesterif ying by 
treatment with an acid, reacting with GdC13.6H20, and treating with an 
alkali to give the desired compd. I. Complex I may be effective as a 
medicine relating to MRI and as a neutron capture agent used in 
radiotherapy of cancers (no data, use not in claims) . 

ST gadolinium DTPA dicarbadodecaboranyl prepn; diethylenetriaminepentaacetic 
acid dicarbadodecaboranyl gadolinium prepn; carborane 
diethylenetriaminepentaacetate gadolinium complex prepn 

IT 32005-36-0, Bis (dibenzylideneacetone) palladium 52522-40-4 
RL: CAT (Catalyst use); USES (Uses) 

(catalyst with org. phosphine for prepn. of 

diethylenetriaminepentaacetate contg. dicarbadodecaborane unit) 
IT 603-35-0, Triphenylphosphine, uses 824-11-3, Trimethylolpropane 
phosphite 1663-45-2, 1, 2-Bis (diphenylphosphino) ethane 
RL: CAT (Catalyst use); USES (Uses) 

(catalyst with palladium complex for prepn. of 

diethylenetriaminepentaacetate contg. dicarbadodecaborane unit) 
IT 67-43-6 541-41-3, Ethyl chlorof ormate 543-27-1, Isobutyl chlorof ormate 
13450-84-5, Gadolinium chloride (GdC13) hexahydrate 174472-54-9 
RL: RCT (Reactant); RACT (Reactant or reagent) 

(for prepn. of gadolinium-diethylenetriaminepentaacetic acid complex 
contg. dicarbadodecaborane unit) 
IT 51992-77-9P 174472-50-5P 174472-52-7P 174472-53-8P 174472-55-0P 
18 67 53-8 4 -4 P 18 6753-85-5P 18 67 53-8 6- 6P 18 6753-87-7 P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(for prepn. of gadolinium-diethylenetriaminepentaacetic acid complex 
contg. dicarbadodecaborane unit) 
IT 174472-56-1P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
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(prepn. of gadolinium-diethylenetriaminepentaacetic acid complex contg. 
dicarbadodecaborane unit) 

L83 ANSWER 3 OF 5 HCAPLUS COPYRIGHT 2003 ACS 

AN 1993:192250 HCAPLUS 

DN 118:192250 

TI Solution-phase segment synthesis of boron-rich peptides 

AU Kane, Robert R.; Pak, Roger H.; Hawthorne, M. Frederick 

CS Dep. Chem. Biochem. , Univ. California, Los Angeles, CA, 90024-1569, USA 

SO Journal of Organic Chemistry (1993), 58(5), 991-2 

CODEN: JOCEAH; ISSN: 0022-3263 

DT Journal 

LA English 

CC 34-3 (Amino Acids, Peptides, and Proteins) 

Section cross-reference ( s ) : 8, 29 

OS CASREACT 118:192250 
GI 



Fmoc- 



BIOHIO 



AB Small peptides I (Fmoc = 9-f luorenylmethoxycarbonyl ; n = 1, 2, 4), contg. 
up to 40 boron atoms, were efficiently synthesized in soln. Condensation 
of a closo-carborane amino ester with Fmoc-Gly-F afforded the orthogonally 
protected dipeptide I (n - 1) in good yield. Selective removal of 
protecting groups allowed segment condensations, culminating with prodn. 
of the octapeptide I (n = 4). The lipophilic closo-carboranes in these 
peptides could be readily converted to their hydrophilic anionic nido 
derivs. This methodol . should find utility in the precise synthesis of 
boron-rich macromols., and should be esp. suited for use in the antibody 
mediated boron neutron capture therapy of cancer. 

ST boron rich octapeptide; neutron capture therapy boron peptide; carborane 
peptide neutron capture therapy 

IT Peptides, preparation 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(carborane-contg. , prepn. of, as agents for neutron capture therapy) 

IT Radiotherapy 

(neutron capture, prepn. of carborane-contg. 
peptides as agents for) 

IT 81477-94-3, tert-Butyl N- (diphenylmethylene ) glycinate 
RL: RCT (Reactant); RACT (Reactant or reagent) 

(deprotonation and alkylation of, with (carboranyl ) propyl iodides) 

IT 130858-91-2, N-9-Fluorenylmethoxycarbonylglycyl fluoride 
RL: RCT (Reactant); RACT (Reactant or reagent) 

(peptide coupling of, with carboranyl amino ester) 

IT 146895-46-7P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and acidic hydrolysis of, carborane amino ester from) 
IT 146912-77-8P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn. and conversion of, to anionic nido deriv.) 
IT 146701-11-3P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
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(Reactant or reagent) 

(prepn. and deblocking of, carboranyl octapeptide from) 
IT 146895-51-4P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and peptide coupling of, with carboranyl dipeptide deriv.) 
IT 146895-54-7P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and peptide coupling of, with carboranyl tetrapeptide deriv.) 
IT 146895-55-8P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and peptide coupling of, with carboranyl tetrapeptide ester) 
IT 146895-48-9P 

RL: RCT (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and peptide coupling of, with protected glycyl fluoride) 
IT 146895-47-8P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(prepn. and substitution of, with (diphenylmethylene ) glycinate enolate) 
IT 146895-45-6P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and substitution of, with iodide) 
IT 146665-27-2P 146665-29-4P 146701-10-2P 146895-49-0P 
RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. of) 
IT 146895-50-3P 146895-53-6P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn., deblocking, or deesterif ication of) 
IT 146895-52-5P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn., desilylation, or peptide coupling of, with carboranyl 
dipeptide ester) 
IT 12586-31-1 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(radiotherapy, neutron capture, prepn. of carborane-contg . peptides as 
agents for) 
IT 23868-53-3 

RL: PROC (Process) 

(substitution of, with (diphenylmethylene ) glycinate enolate) 
IT 138490-27-4 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(tosylation of, or Mitsunobu substitution of, with iodide) 
IT 146912-77-8P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and conversion of, to anionic nido deriv.) 
RN 146912-77-8 HCAPLUS 

CN Norleucine, 5- ( 1 , 2-dicarbadodecaboran ( 12 ) -1-yl ) -N-glycyl-, 
1, 1-dimethylethyl ester (9CI) (CA INDEX NAME) 
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O 

H2N— CH2-C-NH 0 

<CH2) 3-CH-C- OBu-t 



IT 



RN 
CN 



146895-51-4P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and peptide coupling of, with carboranyl dipeptide deriv. ) 
146895-51-4 HCAPLUS 

Norvaline, 5- [2- [ {1, 1-dimethylethyl ) dimethylsilyl ] -1, 2- 
dicarbadodecaboran (12) -1-yl] -N- [N- [ ( 9H-f luoren-9- 
ylmethoxy)carbonyl]glycyl]- (9CI) (CA INDEX NAME) 




B 
H 



IT 146895-54-7P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and peptide coupling of, with carboranyl tetrapeptide deriv.) 
RN 146895-54-7 HCAPLUS 

CN Norvaline, glycyl-5- [2- [ (1, 1-dimethylethyl ) dimethylsilyl] -1,2- 
dicarbadodecaboran (12 ) -1-yl] norvalylglycyl-5- [2- [(1,1- 
dimethylethyl ) dimethylsilyl] -1, 2-dicarbadodecaboran ( 12 ) -1-yl] -, 
1, 1-dimethylethyl ester (9CI) (CA INDEX NAME) 
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* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 



IT 146895-55-8P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 



(prepn. and peptide coupling of, with carboranyl tetrapeptide ester) 



RN 14 68 95-55-8 HCAPLUS 

CN Norvaline, N- [ ( 9H-f luoren-9-ylmethoxy ) carbonyl] glycyl-5- [2- [ ( 1, 1- 
dimethylethyl) dimethylsilyl] -1, 2-dicarbadodecaboran ( 12 ) -1- 
yl] norvalylglycyl-5- [2- [ (1, 1-dimethylethyl ) dimethylsilyl] -1, 2- 
dicarbadodecaboran(12)-l-yl]- (9CI) (CA INDEX NAME) 



PAGE 1-B 



H 




B 
H 



PAGE 1-A 



CH2 



0 



young - 09 / 914052 



Page 




young - 09 / 914052 Page 24 



PAGE 3 -A* 




B 
H 



IT 146665-27-2P 146665-29-4P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn. of) 
RN 146665-27-2 HCAPLUS 

CN 7, 8-Dicarbaundecaborate (1-) , 7- [4- [ (aminoacetyl ) amino] -5- (1,1- 

dimethylethoxy) -5-oxopentyl] undecahydro- , sodium (9CI) (CA INDEX NAME) 




PAGE 2 -A 

Na + 



RN 146665-29-4 HCAPLUS 

CN 7, 8-Dicarbaundecaborate (1-) , 7- [4- [ (aminoacetyl) amino] -5- (1, 1- 
dimethylethoxy) -5-oxopentyl] undecahydro-, hydrogen, compd. with 
pyrrolidine (1:1) (9CI) (CA INDEX NAME) 
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CM 1 

CRN 146665-28-3 

CMF C13 H32 B9 N2 03 . H 




PAGE 2 -A 



CM 2 

CRN 123-75-1 
CMF C4 H9 N 



H 




IT 146895-50-3P 146895-53-6P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn., deblocking, or deesterif ication of) 
RN 146895-50-3 HCAPLUS 

CN Norvaline, 5- [2- [ (1, 1-dimethylethyl ) dimethylsilyl] -1 , 2- 
dicarbadodecaboran ( 12 ) -1-yl ] -N- [N- [ ( 9H-f luoren-9- 

ylmethoxy) carbonyl ] glycyl ] 1, 1-dimethylethyl ester (9CI) (CA INDEX 
NAME) 
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RN 146895-53-6 HCAPLUS 

CN Norvaline, N- [ ( 9H-f luoren-9-ylmethoxy ) carbonyl] glycyl-5- [2- [ ( 1, 1- 
dimethylethyl) dimethylsilyl] -1, 2-dicarbadodecaboran { 12 ) -1- 
yl] norvalylglycyl-5- [2- [ (1, 1-dimethylethyl ) dimethylsilyl ] -1, 2- 
dicarbadodecaboran(12) -1-yl] -, 1 , 1-dimethylethyl ester (9CI) (CA INDEX 
NAME) 



PAGE 1-A 



CH2 

I 

0 
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PAGE 3 -A 




IT 146895-52-5P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn., desilylation, or peptide coupling of, with carboranyl 
dipeptide ester) 
RN 146895-52-5 HCAPLUS 

CN Norvaline, 5-[2-[ (1, 1-dimethylethyl ) dimethylsilyl ] -1, 2- 

dicarbadodecaboran(12) -1-yl] -N-glycyl-, 1 , 1-dimethylethyl ester (9CI) (CA 
INDEX NAME) 




L83 ANSWER 4 OF 5 HCAPLUS COPYRIGHT 2003 ACS 
AN 1992:251163 HCAPLUS 
DN 116:251163 

TI Carboranyl peptide-antibody conjugates for neutron-capture therapy: 
preparation, characterization, and in vivo evaluation 

AU Paxton, Raymond J.; Beatty, Barbara G.; Varadarajan, Aravamuthan; 
Hawthorne, M. Frederick 

CS Div. Immunol., Beckman Res. Inst. City of Hope, Duarte, CA, 91010, USA 
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SO Bioconjugate Chemistry (1992), 3(3), 241-7 

CODEN: BCCHES; ISSN: 1043-1802 
DT . Journal 
LA English 

CC 8-9 (Radiation Biochemistry) 

Section cross-reference (s) : 15 

AB Two model peptides rich in boron and prepd. by Merrifield syntheses, 

dansyl . (nido-CB) 2 (I) and dansyl . (nido-CB) 10 . Lys .Ac (II), where nido-CB 
represents the . alpha . -amino acid [nido-7-CH3-8- (CH2 ) 3CH (NH2 ) COOH-C2B9H] - 
were conjugated with the anti-CEA mAb T84.66 using peptide active ester 
reagents. The dansyl groups provided a means of fluorometric anal, of mAb 
conjugates which was augmented by conventional amino acid analyses for 
nido-CB. The conjugate of I contained an av. of 63 B atoms per mAb mol . 
The mAb conjugate of II was chromatog. sepd. into a strongly fluorescent 
high-mol . -wt . aggregated fraction (HMW) and a less intensely fluorescent 
monomeric fraction. Both fractions retained immunoreactivity . The HMW 
species contained an av. of .apprx.490 B atoms/mAb mol., as detd. by amino 
acid anal. Biodistribution data were collected using nude mice bearing, 
LS174T xenografts and 1251-labeled mAb conjugates. While the lightly 
B-loaded dipeptide conjugate gave biodistribution results which resembled 
those of native T84.66 mAb, the undecapeptide conjugate displayed greatly 
enhanced liver uptake and decreased tumor accretion. As the boron-contg. 
burden on the supporting immunoprotein is greatly increased, as in the 
case of the T84. 66-11 conjugate, loss of circulating conjugate to liver 
effectively competes with the desired tumor localization. Means which 
might be taken to circumvent this difficulty have been previously 
described. 

ST carboranyl peptide monoclonal antibody conjugate prepn; boron neutron 

capture radiotherapy carboranyl peptide 
IT Antigens 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(CEA ( carcinoembryonic antigen), monoclonal antibodies to, carboranyl 
peptide conjugates, prepn. and biodistribution of, in neoplasia, 
boron-neutron-capture radiotherapy in relation to) 
IT Immunoglobulins 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(Gl, monoclonal, conjugates, with carboranyl peptides, prepn. and 
biodistribution of, in neoplasm, boron-neutron capture radiotherapy in 
relation to) 
I T Radi o therapy 

(boron-neutron capture, of neoplasms, 

carboranyl peptide-monoclonal antibody conjugates prepn. for) 
IT Antibodies 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(monoclonal, conjugates, carboranyl peptide, to carcinoembryonic 
antigens, prepn. and biodistribution of, in neoplasia, boron-neutron 
capture radiotherapy in relation to) 
IT 134815-43-3DP, ant i-carcinoembryonic antigen monoclonal antibody 

conjugates 135105-48-5DP, anti-carcinoembryonic antigen monoclonal 
antibody conjugates 

RL: BOC (Biological occurrence); BSU (Biological study, unclassified); SPN 
(Synthetic preparation); BIOL (Biological study); OCCU (Occurrence); PREP 
(Preparation) 

(prepn. and biodistribution of, in tumor, boron-neutron capture 
radiotherapy in relation to) 
IT 12586-31-1 

RL: BIOL (Biological study) 

(radiotherapy, boron-neutron capture, of neoplasms, carboranyl 
peptide-monoclonal antibody conjugates prepn. for) 
IT 134815-43-3DP, anti-carcinoembryonic antigen monoclonal antibody 
conjugates 

RL: BOC (Biological occurrence); BSU (Biological study, unclassified); SPN 
(Synthetic preparation) ; BIOL (Biological study); OCCU (Occurrence); PREP 
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(Preparation) 

(prepn. and biodistribution of, in tumor, boron-neutron capture 
radiotherapy in relation to) 
RN 134815-43-3 HCAPLUS 

CN 7, 8-Dicarbaundecaborate (3-) , 7 , 7 ' - [ . mu . - [ ( 4 -carboxylato-1 , 4- 

butanediyl) imino [2- [ [ [5- (dimethylamino ) -1-naphthalenyl] sulf onyl] amino] -1- 
oxo-1, 5-pentanediyl] ] ] eicosahydro-8 , 8 1 -dimethylbis-, disodium hydrogen, 
[S-(R*,R*)]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry . 



PAGE 1-A 



NMe2 





PAGE 2 -A 




B 
H 



• H + 
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PAGE 2-B 



• 2 Na + 



L83 ANSWER 5 OF 5 HCAPLUS COPYRIGHT 2003 ACS 
AN 1991:492903 HCAPLUS 
DN 115:92903 

TI Novel carboranyl amino acids and peptides: • reagents for antibody 

modification and subsequent neutron-capture studies 
AU Varadarajan, Aravamuthan; Hawthorne, M. Frederick 

CS Dep. Chem. Biochem. , Univ. California, Los Angeles, CA, 90024, USA 
SO Bioconjugate Chemistry (1991), 2(4), 242-53 

CODEN: BCCHES; ISSN: 1043-1802 
DT Journal 
LA English 

CC 34-3 (Amino Acids, Peptides, and Proteins) 
Section cross-reference (s ) : 9, 29 

AB A new . alpha . -amino acid deriv. incorporating the 1 , 2-dicarba-closo- 

dodecarborane (12) cage H2NCH (CH2CH2CH2R) C02H [I; R = 2-methyl-l , 2-dicarba- 
closo-dodecaborane (12) -1-yl] was prepd. by alkylation of Ph2C : NCH2C02Me 
with 3- (2-methyl-l, 2-dicarba-closo-dodecaborane ( 12 ) -1-yl ) propyl iodide . I 
was employed in the synthesis of peptide derivs . such as 

Rl-[NHCH(CH2CH2CH2R)CO]2-OH (II; Rl = H ) and Rl- [NHCH (CH2CH2CH2R) CO] n-Lys- 
OH (III; Rl = H; n = 5, 10) (IV) using solid-phase Merrifield methods. 
Dipeptide II (Rl = H) was converted to a water-sol. ionic deriv. by the 
pyrrolidine-mediated carborane cage degrdn. reaction followed by cation 
exchange to afford the sodium salt II [R = 2-methyl-l , 2-dicarba-nido- 
undecaborane (.12) -1-yl sodium salt; Rl = H] ; dansylation with dansyl 
chloride yielded the fluorescence-labeled dipeptide II (R = same, Rl = 
dansyl) . Undecapeptide IV (n = 10) was dansylated while still anchored to 
the Merrifield resin. Following its cleavage from the resin with HF, the 
product was acetylated to block the free amino group on the lysine residue 
and then converted to the water-sol. deriv. Ill (R = same, Rl = dansyl, n 
= 10) . Trial conjugations of the nido dipeptide and undecapeptide to 
T84.66, an anti-CEA antibody, were carried out by of carboxyl activation 
with N-hydroxysulf osuccinimide and N, N-diisopropylcarbodiimide . Studies 
of the chem. syntheses of these and other peptide derivs. and the 
conjugation to the antibody are described. 

ST carborane oligopeptide conjugate antibody; carboranyl amino acid 

peptide coupling; alkylation methyldicarbadodecaboranylpropyl iodide 
glycine Schiff base 

IT Antibodies 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(T-84.66, conjugation of, with dicarbododecaborane-contg . 



young - 09 / 914052 



Page 33 



oligopeptides 

oligopeptides) 

PREP (Preparation); RACT 

PREP (Preparation); RACT 



oligopeptides ) 

IT Peptides, preparation 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 

(dicarbododecaborane-contg . , prepn., conversion of, to anionic nido 
derivs . , and conjugation of, with antibodies) 
IT 81167-39-7 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(alkylation of, with (dicarbadodecaborane ) propyl iodide) 
IT 82436-78-0, N-Hydroxysulf osuccinimide 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(conjugation by, of dicarbadodecaborane-contg . 
with antibody T84.66) 
IT 605-65-2, Dansyl chloride 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(dansylation by, of dicarbadodecaborane-contg. 
IT 135105-47-4P 

RL: RCT (Reactant); SPN (Synthetic preparation); 
(Reactant or reagent) 

(prepn. and acetylation of) 
IT 77653-10-2P 

RL: RCT (Reactant); SPN (Synthetic preparation); 
(Reactant or reagent) 

(prepn. and alkylation by, of glycine Schiff base) 
IT 134781-34-3P 134815-42-2P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn. and attempted solid-phase peptide coupling reactions of) 
IT 134815-43-3P 

RL: PRP (Properties); SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and conjugation of, to T84.66 antibody with 
hydroxysulf osuccinimide ) 
IT 134781-31-OP 135105-49-6P 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn. and conversion of, to anionic nido deriv., with pyrrolidine) 
IT 134815-44-4P 135105-45-2P 135105-4 6-3DP, resin-bound 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and dansylation of) 
IT 134781-27-4P 134781-28-5P 

RL: RCT' (Reactant); SPN (Synthetic preparation); PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and hydrolysis of) 
IT 134781-30-9P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and solid-phase peptide coupling reactions of) 
IT 134781-26-3P 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn. and substitution of, with sodium iodide) 
IT 134815-43-3DP, conjugate with hydroxysulf osuccinimide and T84.66 
antibody 135105-50-9P 135105-51-OP 
RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. of) 
IT 108204-94-OP 134781-29-6P 

RL: SPN (Synthetic preparation) ; 
(prepn., butoxycarbonylation, 
deriv . ) 
IT 134781-32-1P 

RL: SPN (Synthetic preparation); 
(prepn., butoxycarbonylation, 
IT 56-12-2, 4-Aminobutanoic acid, reactions 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(solid-phase peptide coupling reactions of, dicarbadodecaborane-contg. 
oligopeptide from) 



PREP (Preparation) 

and conversion of, to anionic nido 



PREP (Preparation) 
and salt exchange of) 
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IT 



IT 



IT 



RN 
CN 



dicarbadodecaborane-contg . 



4530-20-5 54613-99-9 57294-38-9 
RL: RCT (Reactant); RACT (Reactant or reagent) 

(solid-phase peptide coupling reactions of, 

oligopeptides from) 
17815-32-6 

RL: RCT (Reactant); RACT (Reactant or reagent) 

(tosylation of) 
134815-43-3P 

RL: PRP (Properties); SPN (Synthetic preparation) 

(prepn. and conjugation of, to T84.66 antibody 

hydroxysulf osuccinimide) 
134815-43-3 HCAPLUS 

7, 8-Dicarbaundecaborate (3-), 7, 7 ' - [ .mu. - [ ( 4-carboxylato-l , 4- * 
butanediyl ) imino [2- [ [ [5- (dimethyl ami no) -1-naphthalenyl] sulf onyl] amino] -1- 
oxo-1, 5-pentanediyl] ] ] eicosahydro-8 , 8 ' -dimethylbis-, disodium hydrogen, 
[S-(R*,R*)]- (9CI) (CA INDEX NAME) 



PREP 
with 



( Preparation) 



Absolute stereochemistry. 



PAGE 1-A 

NMe2 
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• H + 
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09 / 914052 



Page 3( 



PAGE 2-B 



► 2 Na + 



IT 



RN 
CN 



134781-31-OP 

RL: SPN (Synthetic preparation); PREP (Preparation) 

(prepn. and conversion of, to anionic nicio deriv., with pyrrolidine) 
134781-31-0 HCAPLUS 

1, 2-Dicarbadodecaborane (12 ) -1-pentanoic acid, a- [ [2-amino-5- (2-methyl-l, 2- 
dicarbadodecaboran ( 12) -1-yl) -1-oxopentyl] amino] -2 -methyl-, [S- (R*, R*) ] - 
(9CI) (CA INDEX NAME) 



Absolute stereochemistry. 



PAGE 1-A 



Me 



/ 
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PAGE 1-B 



H 




' B' 
H 



IT 134815-44-4P 

RL: RCT (Reactant); SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. and dansylation of) 
RN 134815-44-4 HCAPLUS 

CN 7, 8-Dicarbaundecaborate (3-) , 7, 7 ' - [ .mu.- [ ( 4 -amino-5-oxo-l , 5- 

pentanediyl) imino ( 1-carboxylato-l, 4-butanediyl ) ] ] eicosahydro-8 , 8 
diruethylbis-, disodium hydrogen, [S-(R*,R*)]~ (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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PAGE 2 -A 




• H + 



PAGE 2-B 



• 2 Na + 



IT 134815-43-3DP, conjugate with hydroxysulf osuccinimide and T84.66 
antibody 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(prepn. of) 
RN 134815-43-3 HCAPLUS 

CN 7, 8-Dicarbaundecaborate (3-) , 7, 7 ' - [ .mu. - [ (4-carboxylato-l , 4- 

butanediyl) imino [2- [ [ [5- (dimethylamino ) -1-naphthalenyl] sulfonyl] amino] -1- 
oxo-1, 5-pentanediyl] ] ] eicosahydro-8 , 8 ' -dimethylbis- , disodium hydrogen, 
[S-(R*,R*)]- (9CI) (CA INDEX NAME) 



Absolute stereochemistry. 
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NMe2 
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• 2 Na + 



